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Mathematics Achievement Motivation in a Collectivist Culture: The Role of Gender Differences and Self-Efficacy  OLUTOLA AKINDIPE College of Education, University of Georgia, 110 Carlton St, Athens, GA 30602  USA. E-mail: olutolaakindipe@yahoo.com  Abstract We live in a computerized and technologically advanced age where mathematics-related disciplines represent the future. However, students from many collectivist cultures are underachieving in mathematics. Literature suggests that mathematics achievement and motivation are impacted by self-efficacy, yet the relationship between these variables in most collectivist cultures remains unclear. Also, empirical evidences of gender differences in mathematics self-efficacy and motivation studies exist, albeit, with generally inconsistent findings. This study examined the gender differences and the relationship between mathematics self-efficacy and motivation of students in a collectivist culture. Three hundred and forty three sixth grade students aged 9 -13 were randomly selected from 10 public and private elementary schools in Southwestern Nigeria. The participants consisted of 175 girls and 168 boys with mean age of 10.82. The mathematic self-efficacy and motivation measures were adapted from Pintrich et al’s al.’s (1991) Motivated Strategies for Learning Questionnaire. Collected data was analyzed using independent t-test and Pearson’s correlation analyses. Results revealed no significant gender differences in mathematics motivation and self-efficacy but showed that mathematics self-efficacy was positively correlated with motivation. Implications of the findings are discussed and recommendations suggested. Keywords: mathematics, self-efficacy, motivation, gender, collectivist culture DOI: 10.7176/JEP/10-3-11  1. Introduction The role of mathematics in the development of nations cannot be overemphasized; it is relevant not only in people’s daily functioning but also in national growth and advancement. Mathematics underachievement remains a global educational issue affecting many countries, especially among collectivist cultures in the developing regions of the world (Marshall, DeCuir-Gunby, & McCulloch, 2015). Due to the lack of adequate governmental funding that affects the availability of educational resources, training and remuneration of teachers, and research in mathematics, many students from developing countries  do not perform well in mathematics, often failing at national and local mathematics examinations (Aburime, 2007). However, it is in mathematics-related disciplines that several scientific and technological knowledge and skills that are needed to solve societal problems such as food insecurity, health epidemics and environmental degradation and to effectively develop societies can be acquired.  In addition, gender inequality in educational opportunities seems to be a prevalent issue in collectivist cultures. Through the process of socialization, girls are steered towards social roles such as doing house chores and taking care of younger siblings while those who live in the villages and rural areas are often given away in marriage at an early age. Girls who are in school are often discouraged from pursuing careers in mathematics and other male dominated disciplines. Differences in male and female mathematics performances have been widely reported in studies conducted in collectivist cultures; albeit with inconsistent findings. Although many studies have concluded that male students perform better in mathematics compared to their female counterparts (Adeneye & Adeleye, 2011; Bassey, Joshua, & Asim, 2007) others have reported that female students performed better in the subject than male students (Robinson & Lubienski, 2011; Muthukrishna & Kwela, 2010; Fabiyi, 2017).  Some studies, however, found no gender difference in students’ mathematics achievement (Adebule & Imoko, 2014; Ajai & Imoko, 2015). Despite these conflicting findings, the fact remains that females are underrepresented in the Science, Technology, Engineering and Mathematics (STEM) disciplines. They have lower enrollment and graduation rates in college and less presence in the male-dominated careers (Watt, 2006). Moreover, female participation in these careers is low, and they are rarely found in top managerial and leadership positions (United Nations Educational, Scientific and Cultural Organization, UNESCO, 2016).  One factor that has been consistently linked to students’ mathematics underachievement is motivation (Fan & Williams, 2010; Gonzalez & Wolters, 2006). Motivation is the force that propels people to do things.  Basically, it can either be intrinsic or extrinsic (Ryan & Deci, 2000). Intrinsic motivation deals with the internal pleasure, fulfillment or satisfaction that an individual obtains from performing a task (Deci & Ryan, 1991), while extrinsic motivation refers to the external factors that influence an individual to perform a task (Ryan & Deci, 2000). Motivation exerts a powerful influence on people’s behavior during learning. Specifically, it engenders attention, effort, engagement, persistence, participation and personal fulfillment (Pintrich & Schunk, 2002). 
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Mathematics motivation is crucial to mathematics achievement. It is a significant predictor of students’ mathematics achievement (Mega, Ronconi, & De Beni, 2014).  Also instrumental in influencing mathematics motivation is self-efficacy (Schunk, 1991; Pajares, 1996). Self-efficacy is defined as the personal judgment of one’s capabilities to organize and execute courses of action to attain specific goals or objectives (Bandura, 1997). It represents a cognitive approach to the understanding of people’s expectations and motivation (Bandura, 1986), and develops within a socio-cultural network of influences (Adeyemo, 2005). Self-efficacy energizes students to exert effort and persevere when performing challenging tasks (Huang, 2013). Furthermore, it influences students affectively and cognitively before and during learning (Bandura, 2012; Britner & Pajares, 2006). Self-efficacy has been found to be the most significant predictor of students’ achievement (Schunk & Miller, 2002; Britner & Pajares, 2006), transcending both cognitive ability and prior achievement (Pajares, 1996; Pajares & Miller, 1994). Students with higher self-efficacy work harder, invent more strategies, persist at tasks, and have better performance compared to those with lower self-efficacy (Chang, 2010; Pintrich & DeGroot, 1990).   The relationship between mathematics self-efficacy and achievement motivation has been outlined in several studies.  Soleymani and Rekabdar (2016) reported a positive relationship between mathematics self-efficacy and mathematics achievement. Similarly, Pintrich and DeGroot (1990), Zhang et al. (2015), and Caprara, Vecchione, Alessandri, Gerbino, and Barbaranelli (2011) reported a significant positive correlation between mathematics self-efficacy and mathematics achievement motivation.   1. 1. Collectivist Cultures One of the most widely known classifications of cultures is Triandis’ (1995) individualism-collectivism.  Collectivist cultures are those that value the group’s norms, interests, goals, and utilities. Members derive their sense of identity and self-worth from their connectedness with other members of the group thus leading to a high level of interdependence (Hui & Triandis, 1986; Hofstede, 1997). They believe in the collective self and behaving in a communal way (Gorodnichenko & Roland, 2012; Bong, Hwang, Noh, & Kim, 2014). In contrast, individualistic cultures are characterized by independence, self–sufficiency, autonomy, competition, and the development of a personal self, goals, and values (Bong et al., 2014). There is a high premium on freedom, competition, and personal accomplishment among members of individualistic cultures.  Historically, most non-Western countries are considered collectivist cultures. Although the level of collectivism may vary from country to country (Rhee, Uleman, & Lee, 1996), most Asian, South American and African countries are generally classified as collectivist cultures (Hofstede, 1980; Triandis, 1989). However, for the purpose of this study I used Nigeria, a developing country whose culture is also collectivist.   Usually, gender differences in mathematics may be more prevalent in a collectivist culture (Parker & Pederzini, 1999) because they are patriarchal in nature and hold traditional beliefs that the man is the head of the family while women are to care for and support the family. This notion leads to gender inequality that often favors males over females (Parker & Pederzini, 1999; Dormekpor, 2015). Also, most collectivist cultures, through the process of socialization, maintain cultural roles, values, and expectations that cause girls to believe that mathematics is a masculine subject that they are incapable of exceling in (Meece & Scantlebury, 2006). Consequently, this reduces their interest in the subject and limits them in pursuing careers in mathematics-related disciplines (Eccles, 2007; Meece & Courtney, 1992).  1.2. Self-efficacy and Culture Self-efficacy beliefs originate and develop within a cultural context. Bandura (1986) postulated four different sources of self-efficacy development. These are mastery, vicarious experiences, verbal persuasion, and physiological arousal. Mastery emanates from the personal experiences that are acquired during the performance of a task. It represents the most influential source of efficacy because it provides authentic evidence that an individual is competent and can be successful at a task (Bandura, 1997). Vicarious experience comes from observing others perform a task. Verbal persuasion is the feedback received during the performance of a task while physiological arousal involves bodily sensations such as calmness and anxiety, which are experienced during the performance of a task. Information from each self-efficacy source is unique and experienced differently, leading to variations in the development of self-efficacy (Bandura, 1997; Scholz et al., 2002). Specifically, cultural differences in the attainment, selection, weight, integration and communication of information as well as the importance and degree of exposure attached to the self-efficacy sources determine their strength and influence. Likewise, the successful implementation of information obtained from these sources during social interactions or task performances impacts self-efficacy (Oettingen, 1995).  Although several studies have highlighted the significance and universality of self-efficacy as a construct transcending cultures (Bandura, 1997; Stevens, Olivárez, Lan, & Tallent-Runnels, 2004), few studies have reported differences in the self-efficacy beliefs of students from different cultures. For instance, Bong et al. 
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(2014) and Ahn, Usher, Butz, and Bong (2016) suggested that students from collectivist cultures possess lower self-efficacy beliefs in comparison to those from individualistic cultures. In contrast, Shneor, Camgöz and Karapinar (2013) found that collectivist students had higher self-efficacy than individualistic students.  1.3 Gender Differences in Mathematics Self-efficacy and Motivation Research findings on gender differences in mathematics self-efficacy and motivation studies are mixed. While some studies report girls having higher mathematics self-efficacy than boys (Recber, Isiksal, & Koc, 2018; Louis & Mistele, 2012), others have indicated that boys’ mathematics self-efficacy is higher than that of girls (Pintrich & Degroot, 1990; Zhang et al., 2015). Also, some studies reported that boys have higher mathematics motivation than girls (Wentzel, Battle, Russell, & Looney, 2010; Frenzel, Goetz, Pekrun, & Watt, 2010; Else-Quest, Hyde, & Linn, 2010), while other studies concluded that girls’ mathematics motivation was higher than that of boys (Jaen & Baccay, 2016).  However, some studies found no gender difference in students’ mathematics self-efficacy and achievement motivation, thereby suggesting that the mathematics gender gap is decreasing (Pajares & Kranzler, 1995; Ayotola & Adedeji, 2009). Furthermore, these studies have indicated that female students are performing almost as well as their male counterparts in mathematics (Hyde & Mertzb, 2009), are developing greater mathematics skills and taking more STEM courses than they did in the last few decades (Perie, Moran, & Lutkus, 2005). Some of these findings might be attributed to changes in gender patterns in the twenty-first century where there has been an increase in the global awareness of and campaign for gender equality, especially in mathematics education, and more opportunities for girls to learn and succeed in mathematics. In the United States, programs such as Girls Who Code and Girls Exploring Math and Science (GEMS) have engendered more interest and participation in mathematics. Similarly, some government policies and programs in collectivist cultures of developing nations have been established to motivate girls to learn and excel in mathematics. For instance, the National Policy on Women, the Blueprint on Women’s Education, and the Strategy for Acceleration of Girl Education are some of the several programs implemented by the Nigerian government to provide girls with incentives to study mathematics-related subjects (British Council, 2012).    Although there has been an increase in the mathematics motivation literature, the focus is still mostly on Western cultures. There is a dearth of mathematics motivational studies from non-Western or collectivist cultures especially in developing countries. Consequently, there is little understanding of the mathematics self-efficacy and motivation, especially with respect to gender, of students from these cultures. The purpose of this study, therefore, was to investigate the relationship between the mathematics self-efficacy and achievement motivation of students in a collectivist culture.  Also, the study sought to determine if there are gender differences in students’ mathematics self-efficacy and motivation. The results of this study could enhance parents’, educators’, and mathematics teachers’ understanding of the mathematics self-efficacy and motivation of students from collectivist cultures in order to increase students’ performances and participation in mathematics related careers. In addition, the findings could provide in-depth comprehension of the mathematics motivation of students from diverse backgrounds with the aim of enhancing it. To this end, the following research hypotheses were generated for the study: (a) there will be a significant difference between the mathematics self-efficacy of male and female students; (b) there will be a significant difference between the mathematics achievement motivation of male and female students; and (c) there will be a significant positive relationship between the mathematics self-efficacy and achievement motivation of students.   2. Expectancy-Value Theory  Comprising the interplay of two factors, expectancy for success and task value, the expectancy-value theory (Eccles, Wigfield, & Schiefele, 1998) represents one of the earliest theories explaining human motivation. Expectancy for success is the anticipation that a task performance will meet with success or failure, while task value is the relative attractiveness of succeeding or failing at a task (Wigfield & Eccles, 2000). Expectancy for success is determined by the perception of task difficulty and self-schema. Task difficulty is the perceived level of ease or difficulty in performing a task, while self-schema is one’s perception of self, based on past and current experiences. Task value consists of four components: attainment value, intrinsic value, utility value, and cost (Eccles et al., 1983). Attainment value refers to the personal importance of accomplishing a task (Eccles, 2009). Intrinsic value refers to the pleasure or enjoyment derived from performing a task, utility value speaks of the extent to which a task fits into a plan and the realization of important current and future goals, and cost refers to whatever an individual gives up or forgoes in order to perform a task.  Crucial to motivation within the expectancy-value framework are some socio-cognitive factors such as beliefs, values, attitudes, and expectations of the individual (Eccles et al., 1983; Valverde & Castenell, 1998). These factors are acquired with the sociocultural environment thereby making the individual’s culture the bedrock for the incubation and development of his or her beliefs, values, attitudes, behaviors and ultimately motivation. Similarly, culture also plays an important role in the cognitive interpretation given to these factors, 
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which invariably makes motivation a subjective construct. Motivation, therefore, is at its highest when an individual cognitively perceives and interprets his or her value and expectation for success as being on the highest levels. Students who perceive themselves as capable of succeeding at a task and who find the task valuable will have higher motivation than those who view the task as worthless, meaningless, and who also believe that they are incapable of successfully performing it.     3. Method 3.1 Participants The participants used in this study were 343 sixth grade students that were randomly selected from 10 public and private schools in Lagos, a metropolitan city in Southwestern Nigeria, a collectivist culture. Consisting of 175 (50.6%) girls and 168 (48.7%) boys, the mean age of the participants was 10.82. The mean ages for the female and male participants were 10.81 and 10.83, respectively. The youngest participant was 9 years old while the oldest was 13 years. The subjects were very diverse, with most of the ethnic groups in the country represented.   3.2 Procedure After securing approval from the University of Georgia Institutional Review Board and the Lagos State Universal Basic Education Board (LSUBEB), the governmental agency in charge of elementary schools in Lagos State, Nigeria, the researcher contacted the head teachers of the selected schools and obtained their permission to use their schools and students in the study. The researcher met with grade six students in each school and briefed them about the study. Using a list generated by the head teachers, forty students were randomly selected from the sixth grade in each school using a paper ballot system. Informed consent was obtained from the participants and parental permissions were sent to their parents or guardians. Fifty-three students failed to obtain parental consent and were excluded from participation in the study. Questionnaires were administered to the participants about a week later during a free class period. Two questionnaires were improperly filled and could not be included in the statistical analysis.  3.3 Instrument A student self-report questionnaire elicited information on participant’s socio-demographic variables such as age, gender, socioeconomic status, and parents’ educational qualification among others, and also contained the mathematics self-efficacy and mathematics motivation measures.   The mathematics self-efficacy and motivation measures were adapted from Pintrich et al.’s (1991) Motivated Strategies for Learning Questionnaire (MSLQ) subscales. The MSLQ has high validity and reliability and has been extensively used in several self-regulated learning and motivation studies (Artino, 2005). The items were formatted after a 4-point Likert scale as opposed to the 7-point scale of the original measure. This was to make the response options optimal and easy for the students to fill. The responses ranged from ‘Not true at all’ (1) to ‘Very true’ (4). The mathematics self-efficacy measure consisted of 11 items and some items were slightly reworded for easier comprehension and applicability to the study. For example, an item that read “I expect to do very well in this class” was rephrased to “I expect to do very well in my mathematics class.” The internal consistency reliability coefficient, Cronbach Alpha, of the mathematics self-efficacy measure was .93. The mathematics achievement motivation measure had 12 items comprising nine and three items on intrinsic and extrinsic motivation, respectively. The Cronbach Alphas of the MSLQ intrinsic and extrinsic items were .74 and .62, respectively (Artino, 2005).   4. Results To determine if the self-efficacy of female students was significantly different from that of male students, an independent t-test was conducted to compare the means of the two groups. Levene’s test for the assumption of homogeneity of variances (F (339) = .113, p = .737) and the normality test were satisfied (skew = -1.7; kurtosis = 3.1). Although the male students (M = 3.41, SD = 0 .42) had higher self-efficacy than the female respondents (M = 3.36, SD = 0 .46), this difference was not found to be statistically significant t (339) = 1.06,  p = .292; d = 0.12; 95% CI (-.04, .14). The effect size was within the range of Cohen’s (1988) convention of a small effect. This result suggests that there was no gender difference in the students’ mathematics self-efficacy.  An independent t-test analysis was carried out to determine if the mathematics achievement motivation of the female students was significantly different from that of the male students. Levene’s test for the assumption of equal variance was violated by the analysis (F (339) = 4.87, p = .028); therefore, a t-test of equal variances not assumed was utilized. Female students had higher mathematics achievement motivation (M = 3.71, SD = 0 .34) in comparison to the male students (M = 3.67, SD = 0 .42); however, the difference was not found to be statistically significant t (322.35) = -1. 01, p = .311; d = 0.11; 95% CI (-.12, .04). Cohen’s effect size was found to be small, suggesting a small effect. This result, therefore, indicates that the mathematics achievement motivation of male students was not different from that of female students.  
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Pearson’s correlation analysis was employed to find out the relationship between students’ mathematics self-efficacy and achievement motivation. A significant positive correlation was found between mathematics self-efficacy and mathematics achievement motivation (r (339) = .58, p < .001). This means that there was a moderate positive relationship between mathematics self-efficacy and mathematics achievement motivation, meaning that as students’ mathematics self-efficacy increases, their mathematics achievement motivation will also increase. The effect size, partial eta square, was found to be medium (r2 = .34), demonstrating that students’ mathematics self-efficacy accounted for about 34% of the total variance in mathematics achievement motivation.   5. Discussion Many collectivist cultures especially in the developing parts of the world have sociocultural practices that ingrain gender inequality not only in education but in mathematics learning. Such practices have limited and hindered females’ opportunities and contribution towards national development. The hypothesis stating that there will be a significant difference between the mathematics self-efficacy of male and female students was not supported by the results of the study. This finding is consistent with the study conducted by Ayotola and Adedeji (2009) which found no significant statistical difference in the mathematics self-efficacy of male and female students.  However, the result contradicts the findings of Louis and Mistele (2012), Recber et al. (2018), and Eccles et al. (1993) which concluded that female students displayed higher self-efficacy than male students and Zhang et al. (2015) which found that male students had higher self-efficacy than their female counterparts. Similarly, the result of the study shows no statistically significant gender difference in students’ mathematics motivation, thus failing to support the hypothesis that male and female students will have different mathematics motivation. This finding is in contrast with studies conducted by Dever and Karabenick (2011), Skaalvik and Skaalvik (2004), and Preckel et al., (2008) which revealed that boys were more motivated than girls in mathematics; in addition it is contrary to the findings of Stomberg and Nilsson (2010) which reported that females were more motivated than males.  The evidence of no gender difference in the students’ mathematics self-efficacy and motivation suggests that collectivist cultures, which are traditionally more favorable towards males than females, seem to be changing. These findings indicate that girls in collectivist cultures might just be as motivated and confidence of learning and excelling in mathematics as much as boys. Therefore, more efforts should be directed to increase male and female students’ mathematics motivation, however, greater encouragement and opportunities should be given to girls. This may not only bring them to a mathematical level that is commensurate with their interest or motivation but may also significantly increase their participation in the STEM fields.  A plausible reason for this result might be recent educational changes which have allowed more female students to learn mathematics. Educational initiatives by the Nigerian government such as the National Policy on Women, Family Support Basic Education, and the Blueprint on Women’s Education have encouraged more girls to stay in school and learn mathematics. These programs might have boosted their confidence and motivation in the subject. However, to sustain their mathematics self-efficacy and motivation, governments must not only continue but improve and implement more of these programs. Only then can there be higher mathematics achievement and a full representation of both males and females in STEM careers.   Also, the result of this study supports the hypothesis that there is a positive relationship between students’ mathematics self-efficacy and achievement motivation. This result is consistent with the study carried out by Zhang et al. (2015) and Caprara et al. (2011) which found a positive relationship between mathematics self-efficacy and achievement motivation. In other words, students who had higher mathematic self-efficacy also had higher mathematics motivation than those with lower self-efficacy, thus corroborating the findings of Bandura (1986) which asserted that self-efficacy is important to mathematics motivation.   6. Conclusion and Recommendations A strong correlation between students’ mathematics self-efficacy and achievement motivation supports the universality of self-efficacy as asserted by Bandura (1997). In other words, higher self-efficacy is vital to students’ mathematics motivation and achievement. Policy makers, parents, teachers, and school administrators must work independently as well as collaboratively to boost students’ mathematics self-efficacy beliefs. One way of achieving this to train teachers to develop students’ mathematics mastery through establishing simple precept-upon-precept learning approaches. Furthermore, teachers should actively engender students’ interest in mathematics by making learning applicable to their experiences. Parents should enhance their children’s mathematics self-efficacy and motivation by emphasizing the value and usefulness of mathematics to daily functioning such as in paying for groceries and sharing things among friends. Also, government and corporate organizations should contribute to the development of mathematics by donating for the purchase of learning resources, the training of mathematics teachers, sponsorship of mathematics competitions and scholarships for students of exceptional mathematical abilities. There are several limitations to this study. First, because the research was a correlational study, it is 
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